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(54) OPTICAL QUSS AND OPTICAL ELEMENT 

(57)Abstraot: 

PROBLEM TO BE SOLVED; To provids optical glass which does not substantially opntain a Pb 
compound, has a medium refr-actrve index, a low cGspersibn, and low Tg and TL, and Is suitable 
fiar pracision press fa'niing. 

SOLUTION; The optical glass oontwns 40-50 wfc« P2QS. 0.1-5 wt,« 8203, 1-30 ZnO, 15- 
49 wt.« BaO, 0-15 wt« SrO Gnduding zero), 0-5 wti« CaO (ingluding zero), 0-5 wt.% MgO 
<induding zerp), 35-50 wt.% the sum of RO's (B is Zn, Ba, Sr, Ga, and.Mg), 0-O.S wt.« U20 
<inGludihg zero), 1-12 wt.% Na20. 0-1 0 vA.% K20 (Inoluding zero), 2--15 wt.» the sum of R'20'5 
(R' is Li. Na, and K), 1-S wt.K AI203, andjO.1-4 wtK Bi203. 
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<SY) [El'J] 

im^^m'i aS%t. PjO^ :40~5 0%. BaOa :q. 1~5%, ZnO: 1 
~3 0 %s B a 0 : 15-49%, S r 0 : 0 - 1 5 % (ft^-b, *fa ^frS-ft) , C a 0 
: Q->-5% Citfih. ^!^«:^.^r3 < MgO .: 0-5% (itiit, -fe'n^&S-Sj) , RO ( 
R = Zn, Ba, Sr, Ca,Mg) £D*ga :35~50%, LlsOtO-O. 5% ( 
fti^L, 'BH*-&.tf) . N a 2 0 : 1 ~ 1 2 %, K 2 0 : 0~ 1 0 % Cfefcb, Hf p:&$ 
is) , K " 2 0 <R' = L i , N a , K ) ® ^1 : 2 - 1 5 A 1 ^ 0 3 : 1 ~ 5 %, 
Bi^Oa :0. 1 -4 %OS;ifvXl6!t»*gSt-3«l)e:tf 
rSSSHj ft L 
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P 2 O s : 4 .0 ~ 5 0 % , 
B 2 .0 3 : 0 . 1 — 5 % > 
Z r 0 : 1-30%, 
BaO: 15-49%, 

S r 0 : g ~ 1 5 % (fcfc L, -If O^-gtr) > 
C a 0 ; Q ~ S % Cfcft' L, -{fO^^tJ) .s 

MgO : 0-5% (fct£L, -eo^^tr) , 10 

R 0 ( R = Z n , B a , S r , C 3 , M g 3 O^g ; 3 5 ~ 5 0 % . 

Li 2 0:0 ~0. 5 % (ftjgU, 4fn«:*U) , 

N a 2 0 : 1 ~ I .a « , 

K 2 0 ; 0 ~ 1 0 % Cft^L, -SBtfttr} , 

R ' s ,0 ( R ' -Li, N a , K ) O JSM : 2 ~ 1 S % , 

A 1 s O 3 : 1 -.5 %, 

B 1 s 0 s ■ 0 . 1 - 4 % 

ffi iii % T , 20 

Y , 0 , : 5 %WT, 

G d 2 0 3 : 5 % WT, 
.N b 2 ,0 5 =5 % Ji(T , 
WO J : 5 %WT, 

5 b.2 0-3 : 0. 5 %WT 

■tSt^ JS 3 3 

;^f9XS^fi)iFt g jb< 4 5 o-cfitT. ^fiiaSTi ffa o o-C^T, HSr^n ^ #i . 5 
S'^.l. 6 5 0fiBH, 7 ^v -^it V „ S 5 ~ 6 5 «a!Ht?$ 1 Xtt 2 

30 

[lt*ffl 4 ] 

[ 0 0 .0 1 ] 

i^mmitft^^y 7.RXfCioyt^^v7,±'< 6J5: am^SS^FKMU J; 0 1¥ SI fc ff" S Jf ¥ 

^ X&tf C iff 9 5i *> S Jt^m^KIBI-r a fesp Sfe ^ . 

10 0 0 2] 

J: 5 S*#^%lifflf i.fe*©}t^gff±Og.|ti!)^^, i^raSf* CNri : 1, S 5~ 1. 

6 5) r-«*)-«S[ Cv d ; 5 5 - 6 5 ) 05t*ffia*?9t®3e¥:?5XOffiSA'ii*oTI,^ 

[ 0 0 0 3 ] 
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t-/VF^»j^ C^®-/UJt«Jg:iS) iti^aiStiTVSo CC0s!t)f?5fci.!:J:ntf > l^*»i£f 

7 T f v ye ^ » * a r ^ # m a a 65 T 5 „ 

[ D 0 0 4 ] 

/UX^S*,;tf5Xft©g« <«T TT.gJ ilE-rc t jfi « S ft ^ ft K ± £0 S 

Sic t?.(eJS,!4^S5-:5, T g A^at^ii if^Ux^SiT^Sffi^ft^s^Bffisgco^ 

T g KUticffiv^Sii^as 
I 0 n 0 5 ] 

S:ISfiBf^*'icnST"*6»/-?.fftJnTV^5.o m X H > «.fFAffli:l -ett. Pa 0^ -Zn 

0 - L I 2 G^xD3t^#vxtc G d J 0 3 *^i)n^i. £ t.K J: ►) iffilijas * "F (f r i*« 
ffiJ?s ■ tt««)ffiTg, Tl ttS^tfirS^ttSan-ri^iS. .Si£#ttSt«2 TfB. 
Pi 0 5 - Z n O - R 2 0 - L B ^ 0 3 IS « )ld ¥ 7 X !<: * ^^ T * O iff 7 X Si fi!t tb i<! 

IE H E t 5 t i: (C .± f> fi T g « e }r"5 Avg « # ih T $ , 
[.0 0 0 6 ] 

1 3 

if IB 2 0 0 0 - 7 347 (ISI^«*©}fiH, 
[00061- 
t 0 0 0 71 ) 

^m¥9- 2 7 8 4 7 9 ^iSfg IFMS O 111 H , 

r 0 0 1 3 ] ~ 

10 0 15]) 
[ 0 0 0 7 ] 

1 0 0 0 8 1 

S9X®tttt«F^.S%4 &ts¥L < Sisar *c Mffi7"UX5Kflg.lcfett S A" 5 X ©14 tt (c^ 

ttS^ffiv^igi: J;!.'«filS:fe-3--^f, * p « ft ±*® V >■ X 5 «jS T fi , 

t-yvx L?;:«^tt:/>X^©OWM!!i?j^;f < & !3 fl ffl )fj«*^ •S S <K?Si|lftV!Er6f 
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1 0 0 0 9 1 

« © * ») a « K le® f s , 

too 1 0 ] 

I 0 Q I 1 ] 

[00 1 21 

7XK3»fflftT g.*S 4 5 0 -CWT. SSffliiaTi 9 0 0 iG«Tt?)i1@gSE l^ifelta :if 5- 
< , jaW^ n ;d a< 1 . 5 5 ~ 1 . B S ffljffiH, T V 'S.ISt v , 5 5 ~ 6 5 0|E 

r 0 0 1 3 3 
ro 0 1 4 ] 

*^M«%l±ttl3Be!)4:3is£t'^<, *±lfaL .a.2 O4 

BiaOafe^iml-SCtfLi^ffiTi, T' t 5 t t « S tU t ^HB? ^! f g o ft 

tool 5 1 

f^SribS, *l6ra07t^A'7Xa:» g.«%Tf> P e 0 j : 4 0 ~ 5 D % , B j 0 3 : S . 
1 ~ 5 %, Z n O : 1-30%, B a O : 1 5 ~- 4 .9 % , S r 0 : 0 ^ i S % Cfcff t, 
■lfpft-g^4?) . C a 0 : 0-5 % (ftffL. -IftaSrfttf) . IvI g 0 : 0 ~ 5 % Cfc«t, 
■t;p%$??)v RO (R = Zii, Ba, Sr. Ca., Mg,).«,ttl;:3S~50%, LI 
30:0-0. 5 % Cfc:?c €a>£#|J) , N a 2 0 : 1 - 1 2 K.a 0 ; 0 - 1 0 
% <fi:e Hxj^Sts) , R * 2 0 ( R ' = L I , N a , (0^9. : 2 - 1 5 %, A 
.1 2 O3 : 1 - 5 %. B 1 2 Oa : D. I ~ 4 ® « X iS^iJ-* #-r S £ t^Wmtt 

to 0 1 61 

HKi^©ffi*«9 5 %«.±r-jfeSiQ*^tf ic t < > gijl2A'7XsK»i7>ffli, Y 3 o 3 = 5 %ur 
, G d J 0 3 : 5 % H T.. N b j 0 5 : 5 % KT .WOgiSSiKT. SbzOaiO. 
5 %JMTO:!f'7 Xi^ii-O 1 aSfeii 2 aW-h^2 C -t* S T -t A M „ 
[0017] 

^cx', mmsim'it3.-(fi&^^^S(om^*-(>. ^r^xAs^iasT g ^ 4 s o -cut, ai 

ffiSST L * 9 0 0 "CttTv iBSf * n d * ' ^ .5 5 - 1. 6 5 ©SSH, X 'y^ii v ^ «r 5 
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[00 1 8 ] 

1: 0 0 1 9 ] 

*«T'3&5t*"5X*''FSSi:S:0. t * © B«l i: t 5 3t ^11K*<4i 6 . ffi 

^**S^<TS tW*S#Kif A*5X«?S:ettti.|ftlJ:-rSt.<t)0, ^!tffl.A<5 .D% 

0 J: i5 »*H/->^*aB 4 2-50 %CiiifflTS5« 
[ 0 0 2 0 ] 

E a G 3 ii P 2 0 5 . B 2 O3 , 0 . 

.1 %*iitf355.i: *'7;^*'ii^)iL-^T <; mii-> -StMS'S t;^-?^©^ 

. 4 ~3 %®«!HT*$«, 20 

C 0 0 z 11 

RO fR:Zn, Ba. Sr. Ca, Mg) M-»lt. «f57.£0g^tt*|«!±*'t5.fct«. 

1 it W i r 5 )¥^1ijBCii?# & nS: < a 5, ^ C T? R 0 «^co jSM* 3 5 5 

o%«ieHi:^si>fe. mmmm<oii}Wt i^v^msi & 3 7 ~ 4 s 96«iiB'efe5, 

[ 0 0 2 2 ] 

$;t*"9X(0iS^gtt%lRl±^€5JSl*«:lltS = Z n oclr^S*' 1 % J; t) '> S: i-- 1 

L;?Stefi«*5±#t -^-C-ffZ n 0©^*a* 1-3 0 MOSgBk^S&ft,. iUiff^L 
V'tWSa ] ~ 2 7 %©ffiSB-!?.i6a. 

[0023] 

:l 5 % J: ')'>jS:(/^ titia!aift*' + »e.tt^6nSi.^. mi5, #W«*»4 9%«:iE;S.Si: 
ii«f±A'iBftt ^ t t feli:*«flB©gS*liifSJt^1B!B[A'<if < f C ■?? B a 0 

O^Wtt^ 15-4 9 %l!3^Bi:.^4&7t.. i L-V''-&#«B 15-4 5%iO|Effl-?j6 

[ 0 0 2 4 ] 

S fc S r 0, C a O. Mg OS. ^- O # S ii * H ^'-ih 15%. 5%, 5%*MAai:iS 40 

[ 0 0 2 5 ] 

:R ■ J O (R- = L i , Ma, K) ft ;9 v X ta^ S » ^ ffiT S * ^ « * g t 5 

R' 2 o 2 % J; f} '>&t' t fiiissijaftqi P; ft&v^. fdJT^.. r' ; OEStii-i^.si 

lib* ! 5%*;l.ASi:. sr^xwaffiA'SillcfiT »fflSR*^^<*'3, Bfiltt*''* 

ftrS, ^CT'> R' 2 0®ffi«* 2 -.1 5 %(piSI,H J: Lwf S«B 2 

~ 1 2 % « SI H T' * § . 
I 0 a 2 6 ] 
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[ 0 0 2 .7 ] 

, L i j OfflJ; 5 Jc.tiW:i«c«rvX.ffl.!|tett*^7*>&!&t/v. jE-.E;-pN^z o^*Sgl©K 

fco J; t) »S Ll'>^#.tl4 1 ~ 1 0 %:®tifflT?fe5„ 
[ 0 0 2 8 3 

[ 0 0. 2 9 ] 

A I 3 0.3 ». ji;7Xa)>%,-tt*Je jff 5 X ©jK«tt*«W«li:.(«I±* *» 3ft.«4« 

w.iA^ 5 :% s < sa, ^.c a i ^ o a co-&*»* 

1 ~ 5 %Ol!Bi: Lfi, ± Off* L-V^-t^AB 1 %~3 %!0«5HT-fe5. 
[ 0 0 3 0 ] 

B i J O 3 ttMffliiSJEMiMfl^ti:ilKTSiiSiai«S#t-S. B i ^ o ^ (3 . i 

?)7^S)6tt*«®.4lS.U:S <iS:So ^e: -!?. s i j o , o . i - 4 % «.«5ffi t 

J; »5 S L!,^^^tfia; 0 . .1 ~ 3 KO*g.OT?3feiS.= 

[ 0 0 31] 

.^5fex *fl?B«»5#«r5y;'PW:s Y 8 0 s , G d 2 0 3 , N b j 0 5 , WO^ , S b 2 0 

6 «• IS « t fe a S € * +1 ^ ih. m T C Si ffl t 5 . 
[ 0 0 .3 2 ] 

Y 2 0 3 t G d 2 o 3 i;a:«f 7;?ioft:^ffiiitii\ft*ifti±^*«5Si**«t$*«, 5 %*S 
5 %.UiT»&S tv>. 

I 0 0 3 3 ] 

1: 0 0 3 4 ] 

10 0 3 5] 

[ 0 .0 3 6 J 

* ©ffiig.® t J; ti . S i 0 2 ^ G e 0 J , T i 0 2 , Z r 0 2 , T a 2 D s , A s ^ 0 3 

jsHoissii^sa© It & a'ssMffl ^ * ?E,.i4i ©i» « £ s L s: lE.a -ea fff o a a ^ 

^ i; LT 5 % S TSJlP t r fe & -fe 5 A,«t>%i^^« 
[ 0 0 3 7 ] 
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la b s si 

5 0 - 6 0 Q "COlEatf »S L < . *T-feA-5Xe@SKtiSVIff!iUi*^ff 1g LV^o 7"> 
2 0 0 k g f / c m' - S 0 0 k g f / c ©1i B ST * L. < , Bffi/) ^ :/ W T S JS 

[ 0 0 3 9 1 

:^y:?i., 5 5 -ft ^ .:L t HV J£ c i: if T- # ^ . 

[ 0 0 4 0 ] 
I 0 0 4 1 ] 

SSM 1-13. itnm 1 ~6 

P 2 0 s ig*5l. i: L-f ^ U >iiliXJ; -i'n u y.»fti4-ffli.^, f|i!Cjj«»tco(.> t t± , >i ii y 

o cti&.-i, 0 0 0 - 1, 2.5 0 x;tfiP:iiasnft*ii*p*iDe&it.!aK.teAi., ^m^itm 

[ 0 0 4 2 ] 

*t5, !:*^5oiJ«i±a*.«*ii?x«#JS« (J OG I S) cOKilAitic^U-Cff t. it 
» ffiSf^ (n J ) tr-y-^iS Cv a .) 5 TC/^iaTJIi?^!^?!^©!!-?^*. T g 

OiBJ^liMlMW^ffiS* TTMA/S S 6 .0 0 OJ (Seiko 1 n s t r u m e n 
t s Inc, !&ffli.^T@a-5 ■CfOPfi^ft-eff oft, ifaLft:;Jf5 

7.%. 9 0 0 rt::«^ :?slPf*iK:r 5 WlSfiSUf-m, g SJc T il « W * b T fr o 

ft::. *3BffaKT?«**>'p-ft»** rOJ , *a*«l«KT-«fe«fi-* Txj t IB L ft „ B 

a.ttMUtt, S« 8 0 -c/SK 9 5 %o«jS«fij|lc$jt^T 2 0 0 B#H«i^ Lftm, as 

s£iifii««iiiK * 0 «SLTff -3 ft, aB{c«5^^o^-(t;*mf,fta*^.ft«^* roj 

[0 0 4 3 3 

IS 1 ] 
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2.7 


6.0 
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[ 0 0 4 5 ] 

^lifi^J 1 ~ I 3 ©«^:*f9;^T?tt, H»f^n ^ 1 . 5 8 0 - 1. 5 9 5 0KSB. Z'V^ 
^v^ft^59. 3-6 I. aCiSB, Tg*W3 8'C«-f, itffltaaTL!ti^9Q0'Cl^"F 

r 0 0 4 S ] 

ttfa»4*s6fe= ^S*H 1 !c3;-r, B 1 S e. a'' & i 5 1 . 1 0 D °CKT® 

fc^i^^T. SfflM 1 3 0«^^9X7ti, ®iEtCltJgsrie^jSiEffiiSj*Jtfi«fi!l I Oj^^^f 

5 X J; ti £ fg < -ft, 5E)g#a©jgS*'IS< LT'&fflffl^^ir^ft < ^5. 

[ 0 0 4 7 ] 

iSIWOJt^if V 7, Tfi, P2O5, BzOj, ZnO> BaO. SrD, CaO.Mg 
0. L i 2 0, N a 2 0, K J 0, A 1 j O .3 . B i ^ 0 3 ® 9 X JiK^^ * <f Sl-S* 

&»m (n„ : 1 . 5 5 - 1. 6 5, ,v , : 5 5 - 6 5 ) ^ffllSf- S , t A> i ffi T g S 
fgTL ( T g : 4 5 0 TJUT. T], :9 0 0 TCKT3 Ji t « C i; r- -1 4a fc « S ^ U X 
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EAOl EA02 EBQ3 EWM ECOi mZ BC03 EDO! ED02 EDflS 

mn E£oe mi ms. im mn egos ego4 ecos 

FAOl FAIO FTOJ P€01 mi FBDl FFPI FGO! FGOZ FGB3 
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